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PROBLEM TO BE SOLVED: To produce a sliding 
member having a hard Or plating layer capable of 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a 
sliding member having a hard Cr plating layer 
capable of sufQciently maintaining seizing 
resistance and wear resistance even if the wear* 
of the sliding face progresses. 
SOLUTION: The surface of the base metal in 
the inner circumferential face of a cylinder liner 
1 is formed into a rugged face 3 having sur&ce 
roughness of 5 to 30iim ampUtude and 20 to 
100pm pitch, and a hard Cr plating layer 2 is 
formed on the rugged face 3. The hard Cr 
plating layer 2 has a reticulately stretching fine 
recessed part 4 on the surface and furthermore 
having fine voids 5 reticulately stretching along 
the rugged face 3 of the base metal surface and distributed independently in the 
thickness direction on the inside. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The slide member characterized by distributing and forming in the interior of said hard Cr 
plating layer the detailed cavity which is in the thickness direction independently in the slide member 
which has a hard Cr plating layer in a sliding surface, and by which the detailed crevice is formed in the 
front face of this hard Cr plating layer. 

[Claim 2] The slide member according to claim 1 to which the rate of cavemous surface ratio in the 
cross section of said hard Cr plating layer is characterized by being 5 - 30%. 

[Claim 3] The slide member according to claim 1 or 2 to which the interface of a base material with said 
hard Cr plating layer is characterized by having surface roughness with an amplitude [ of 5-30 
micrometers ], and a pitch of 20-100 micrometers. 

[Claim 4] The manufacture approach of the slide member which makes surface roughness of a base 
material the amplitude of 5-30 micrometers, and the pitch of 20-100 micrometers, and is characterized 
by having the process performed by repeating a hard Cr plating process and an etching process on the 
front face of the base material using Cr plating bath containing fluorine ion. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention applies [ concerning the slide member which has the hard Cr 
plating layer in the sliding surface ] to an intemal combustion engine's cylinder liner and the piston ring 
and is effective. 
[0002] 

[Description of the Prior Art] Hard Cr plating may be performed to the peripheral face of the piston ring 
for intemal combustion engines, a side face, or the inner skin of a cylinder liner. However, although 
hard Cr plating has a high degree of hardness, abrasion resistance, and low coefficient of friction, it has 
a fault with scarce oil retentivity. 

[0003] Then, porous Cr plating in which the detailed crevice which functions as a lubrication sump ball 
was formed on the front face is performed in order to improve printing-proof nature, and it is used 
especially for the inner skin of a cylinder liner. 

[0004] Surface roughness is added to the approach and base material etched by reverse ****** after -Cr 
plating, and there is a method of making it remain on a plating front face etc. among these detailed 
formation approaches of a crevice. 

[0005] The detailed crevice formed of etching by reverse ****** has extended in the shape of a mesh 
after hard Cr plating, and the channel typexrevice has extended in the shape of a mesh .by the size of the 
machining allowance in polish processing of an after process (when a machining allowance is 

smallness). 

Pit type: What the crevice is distributing independently (in the adult case [ A machining allowance ]) 
INTAMEDI eight type: The two above-mentioned in-between things (when a machining allowance is 

inside) 

It is divided into three **. And according to sliding properties required of a slide member, such as 

abrasion resistance and printing-proof nature, it is used properly. 

[0006] 

[Problem(s) to be Solved by the Invention] However, as for the conventional porous Cr plating, a 
crevice exists only on a front face, and a crevice effective for a sliding property improvement does not 
exist in the interior of a plating layer. Therefore, if a sliding surface is worn out, a crevice will be lost, 
and there is inconvenience in which printing-proof nature deteriorates. 

[0007] The technical problem of this invention is offering the slide member which has the hard Cr 
plating layer which can maintain printing-proof nature and abrasion resistance good, even if wear of a 
sliding surface advances. 
[0008] 

[Means for Solving the Problem] This invention has a hard Cr plating layer in a sliding surface, and is 
characterized by distributing and forming in the interior of said hard Cr plating layer the detailed cavity 
which is in the thickness direction independently in the slide member by which the detailed crevice is 
formed in the front face of this hard Cr plating layer. 
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[0009] The rate of cavernous surface ratio in the cross section of said hard Cr plating layer of it being 
desirable that it is 5 - 30%, and choosing from printing-proof nature and a wear-resistant point in the 
above-mentioned range according to the sliding property needed (the rate of cavernous surface ratio says 
the ratio of the gross area of the cavity in the cross section to the area of a cross section.) is good. If the 
rate of cavernous surface ratio is large, abrasion resistance and printing-proof nature will fall, and if 
small, printing-proof nature will fall. In the case of a cylinder liner, the range of the niore desirable rate 
of cavernous surface ratio is 10 - 20%. 

[0010] As for the interface of a base material with said hard Cr plating layer, it is desirable to have 
surface roughness with an amplitude [ of 5-30 micrometers ] and a pitch of 20-100 micrometers. This 
surface roughness is realizable by a cutting process by turning etc. When the pitch of surface roughness 
is too small, two or more cavities stop existing in one wave, and a cavity stops equalizing and 
distributing in the thickness direction. Similarly, even if the amplitude of surface roughness is too small, 
the effectiveness of equalization does not arise. Moreover, a plating side tends to become smoother than 
a base material side by leveling of plating. Since the magnitude of the amplitude of a base material side 
becomes what the last plating side graduated according to this operation as it is less than 20 
micrometers, and was approximated to drawing 3 (a), the magnitude of less than 5 micrometers or a 
pitch is not desirable. If there is disadvantage similarly the polish machining allowance of the last 
plating side will increase if the magnitude of the amplitude of a base material side exceeds 30 
micrometers and the magnitude of a pitch exceeds 100 micrometers, since the part locally approximated 
to a sliding surface at drawing 3 (a) will arise, it is not desirable. As mentioned above, the above- 
mentioned range is desirable. 

[001 1] Using Cr plating bath containing fluorine ion, the above-mentioned slide member repeats a hard 
Cr plating process and an etching process, performs them, and can be manufactured by carrying out the 
laminating of the plating. By Cr plating bath containing fluorine ion, if hard Cr plating is further 
performed after hard Cr plating, the adhesion which was excellent between plating layers can be 
acquired. 

[0012] Since it is formed as mentioned above and the detailed crevice currently formed in the sliding 
surface functions as a lubrication sump ball, the slide member of this invention has high printing-proof 
nature in the early stages of an activity. If a sliding front face is worn out, since the cavity from which it 
is distributed over the interior of a hard Cr plating layer will newly be exposed to a sliding front face and 
will serve as a crevice, the lubricating oil of optimum dose can always be held to a sliding surface. 
Therefore, even if wear advances, printing-proof nature and abrasion resistance are maintainable good. 
Moreover, since the cavity from which it is distributed over the interior of a hard Cr plating layer is in 
the thickness direction independently, destructive omission of a hard Cr plating layer are controlled. 
[0013] In addition, as for the aperture width of the cavity seen from the vertical direction to the sUding 
surface, it is desirable from the field on reinforcement to be referred to as 2-8 micrometers by the 
average. This is about 1/2 as compared with the average of the aperture width of the crevice of the 
conventional porous Cr plating. 

[0014] Drawing 3 is a mimetic diagram for making the front face of a base material into the concavo- 
convex side which has predetermined surface roughness to explain a good reason. 
[0015] Drawing 3 (a) shows the case where repeated the hard Cr plating process and the etching process 
3 times, and they are performed by the case where the front face of a base material is formed in the flat 
side. 

[0016] The hard Cr plating layer formed at the first hard Cr plating process and etching process has the 
detailed crevice which has extended in the shape of a mesh on the front face. The cross section is 
making the letter of the abbreviation for V characters, and is covered in the hard Cr plating layer in 
which a laminating is carried out by the 2nd hard Cr plating process and the etching process, and this 
crevice serves as a cavity 5. Similarly, the crevice of the front face of the hard Cr plating layer of a 
bilayer eye is also covered with the 3rd hard Cr plating process and an etching process, and it becomes a 
cavity 5 according to them. Thus, the hard Cr plating layer 2 has the detailed crevice 4 which has 
extended m the shape of a mesh on the front face, and the detailed cavity 5 which has extended in the 
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shape of a mesh carries out independent distribution of it in the thickness direction, and it is formed in 
the interior. That is, it gets down in the thickness direction independently, and the cavity 5 formed in the 
hard Cr plating layer of a bilayer eye and the cavity 5 formed in the layer [ third ] hard Cr plating layer 
extend in the shape of a mesh, and the inside of a flat surface respectively parallel to a base material 
front face is formed. 

[0017] Therefore, the aperture width of the crevice exposed to a front face becomes small gradually, and 
printing-proof nature cannot be uniformly maintained as it will go to the location of the a-a line shown 
in drawing, a b-b line, and a c-c line, if the front face is wom out. 

[0018] On the other hand, drawing 3 (b) makes the front face of a base material the concavo-convex side 
which has the detailed concavo-convex configuration, and the case where repeated the hard Cr plating 
process and the etching process 3 times, and they are performed is shown. The hard Cr plating layer 2 
has the detailed crevice 4 which has extended in the shape of a mesh on the front face, and has the 
detailed cavity 5 from which it has extended in the shape of a mesh along the concavo-convex field on 
the front face of a base material inside, and is independently distributed in the thickness direction. 
[0019] Since the cavity 5 which has extended in the shape of a mesh is formed along the concavo- 
convex field on the front face of a base material when the base material front face is formed in the 
detailed concavo-convex field, it is not formed in a flat surface but is formed in the thickness direction 
in the shape of a wave. Namely, it gets down in the thickness direction independently, and the cavity 5 
formed in the hard Cr plating layer of a bilayer eye and the cavity 5 formed in the layer [ third ] hard Cr 
plating layer extend in the shape of a mesh along the concavo-convex field on the front face of a base 
material, respectively, and is formed in the thickness direction in the shape of a wave. 
[0020] Therefore, when a front face carries out sequential wear to the location of the a-a line shovm in 
drawing, a b-b line, and a c-c line, the aperture width and the consistency of a crevice which are exposed 
to a front face are equalized in each location of the thickness direction, and the crevice exposed to a 
front face becomes that in which the channel type, the pit type, and the INTAMEDI eight type were 
intermingled. As mentioned above, printing-proof nature in use is uniformly maintainable. 
[0021] 

[Embodiment of the Invention] Drawing 1 shows 1 operation gestalt of this invention, and the hard Cr 
plating layer 2 is formed in the inner skin of a cylinder liner 1 . The base material front face of the inner 
skin of a cylinder liner 1 is formed in the concavo-convex field 3 which has the detailed concavo-convex 
configuration, and said hard Cr plating layer 2 is formed on this concavo-convex field 3. The hard Cr 
plating layer 2 has the detailed cavity 5 from which it has extended in the shape of a mesh along the 
concavo-convex field 3 on the front face of a base material inside, and is independently distributed in the 
thickness direction while having the detailed crevice 4 which has extended in the shape of a mesh on the 
front face. 

[0022] Said concavo-convex field 3 is a field which has surface roughness with an amplitude [ of 5-30 
micrometers ], and a pitch of 20-100 micrometers, and the rate of cavernous surface ratio in the cross 
section of said hard Cr plating layer 2 is 10 - 20%. 

[0023] Next, the formation approach of the hard Cr plating layer 2 in the inner skin of the above- 
mentioned cylinder liner 1 is explained. 

[0024] (1) The base material front face of the inner skin of the formation cylinder liner 1 of a concavo- 
convex field is formed in the concavo-convex side which has predetermined surface roughness of a 
cutting process by turning. 

[0025] (2) On the base material front face of the inner skin made into the concavo-convex side which 
has plating processing predetermined surface roughness, repeat -> polish processing of hard Cr plating - 
> (hard Cr plating process-etching process) was performed. 

[0026] The plating bath presentation of hard Cr plating and the monograph affair of a hard Cr plating 
process and an etching process are shown below. In addition, the fibrst hard Cr plating is strike plating 
conditions, it is usually 3-10 minutes, and other conditions are the same as the conditions shown below. 

[0027] ** The plating bath presentation Cr03 250 g/lH2 S04 1 g/lH2 SiF6 5 g/1** hard Cr plating 
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process current density 60 A/dm2 plating bath temperature 50-degree-C plating time amount 10 minute 
** etching process current density 50 A/dm2 plating bath temperature 50-degree-C time amount 60 
seconds [0028] If 1 cycle of a hard Cr plating process -> etching process is performed on condition that 
the above, hard Cr plating layer 2A will be formed on the base material front face of inner skin, and the 
detailed crevice 4 which has extended in the shape of a mesh will be formed in the front face of hard Cr 
plating layer 2A as shown in drawing 2 (a). In this case, since a crevice 4 is formed along the concavo- 
convex field 3 on the front face of a base material of inner skin, it is not formed in a flat surface but is 
formed in the thickness direction in the shape of a wave. 

[0029] Furthermore, if a hard Cr plating process -> etching process is performed repeatedly, since the 
laminating of the hard Cr plating layer 2B will be fiirther carried out on hard Cr plating layer 2A formed 
at the first process of 1 cycle, the crevice 4 formed in the first hard Cr plating layer 2 A is covered with 
hard Cr plating layer 2B of a bilayer eye, and serves as a cavity 5. Under the present circumstances, 
since hard Cr plating deposits selectively in a crevice 4, a cavity 5 becomes smaller than a crevice 4, and 
remains to the first hard Cr plating layer 2A. The same detailed crevice 4 as the first hard Cr plating 
layer 2A is formed in the front face at hard Cr plating layer 2B of a bilayer eye. 
[0030] Hereafter, if a hard Cr plating process -> etching process is performed the number of 
predetermined times repeatedly, the hard Cr plating layer 2 will be formed by predetermined thickness 
on the base material front face of inner skin. 

[0031] If 1 cycle of a hard Cr plating process -> etching process is performed on condition that the 
above, since the plating thickness of about 0.01mm can be obtained, in order to obtain the plating 
thickness of 0.15mm, for example, 15 cycle repeat ****** is good. 

[0032] (1) Printing-proof sex test (comparison with this invention and the conventional example) 
Hereafter, the printing-proof nature of the slide member of this invention explains the printing-proof sex 
test which shows not deteriorating by wear of a slidmg surface compared with the conventional slide 
member. 

[0033] (1) The test piece of the examples 1, 2, and 3 of a comparison which performed test piece usual 
porous Cr plating, and the test piece of the examples 1, 2, 3, and 4 which have the hard Cr plating layer 
of this invention were prepared. The base material of a test piece is cast iron for cylinder liners (300 
about JIS FC). 

[0034] (2) Plating processing (example of a comparison) : the examples 1, 2, and 3 of a comparison 
were created according to the hard Cr plating process -> etching process -> polish processing process. 
The plating bath presentation of hard Cr plating and the monograph affair of a hard Cr plating process 
and an etching process are shown below. 

[0035] ** It is the same as Cr plating bath presentation shown with 1 operation gestalt of plating bath 
presentation aforementioned this invention. 

** It is the same as the conditions of the hard Cr plating process shown with 1 operation gestalt of hard 
Cr plating process aforementioned this invention. However, plating time amount is 3 hours. 
** It is the same as the conditions of the etching process shown with 1 operation gestalt of etching 
process aforementioned this invention. 

[0036] : (Example) It is the same as the formation approach of the hard Cr plating layer 2 explained with 
1 operation gestalt of said this invention. The surface roughness of a base material of the rate of 
cavemous surface ratio is amplitude [ of 8 micrometers ], and pitch 30micrometer 1 5%. 
[0037] (3) Grinding of the hard Cr plating layer of the test-method above-mentioned test piece was 
carried out by various polish cost from the front face, and the printing-proof sex test was presented. 
[0038] The outline of the well-known high planar pressure printing testing machine used for drawing 4 
at the printing-proof sex test is shown. The test piece 10 explained above is held by the stator 11, and is 
pushed against the Rota 12 side by the predetermined load P by the hydraulic system. On the other hand, 
the phase hand part material slack partner test piece 13 is held by Rota 12, and is rotated by revolution 



[0039] The partner test piece 13 is rotated in such equipment, carrying out oiling of the specified 
quantity to a sliding surface from the lubrication hole 14 currently formed in the stator 1 1 . The load 



of Rota 12. 
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made to act on a test piece 10 for every fixed time amount is made to increase gradually, the torque 
generated by sliding with a test piece 10 and the partner test piece 13 is measured by the torque meter, 
and it is made to record on a recorder. Generating of a seizure phenomenon raises torque rapidly. 
Therefore, it is burned, the load which acts on the test piece 10 in case torque goes up rapidly is made 
into a load, it is bumed by the size of this seizure load, and the quality of a property is judged. 
[0040] The test condition is as follows. 

Rotational speed 8 m/s regularity Load It starts from 20kgf It increases gradually at a rate of 10 
kgf/min. Lubricating oil Gas oil Oil temperature 80 degrees C Partner test piece Cast iron material for 
the piston rings [0041] (4) The seizure load of each test piece obtained by the printing-proof [ test- 
result ] sex test is shown in drawin g 5 . A crevice disappears by surface polish of 20 micrometers or 
more, and, as for the example of a comparison, a printing-proof load falls substantially as shown in 
drawing 5 . On the other hand, even if an example performs 60-micrometer surface polish, printing- 
proof nature does not fall. 

[0042] (2) Printing-proof sex test (rate of surface ratio of a cavity) 

Next, it examined about the effect the rate of surface ratio of the cavity from which it is distributed over 
the interior of a hard Cr plating layer affects printing-proof nature. The test piece with which this trial 
was presented is the same as the test piece of an example explained by the above-mentioned printing- 
proof [ (1) ] sex test (comparison with this invention and the conventional example). However, the 
various test pieces with which the rates of surface ratio of a cavity differ were created by changing 
various etching conditions in the conditions of plating processing. A result is shown in drawing 6 . 
[0043] The rate of cavemous surface ratio in the cross section of a hard Cr plating layer is understood 
that printing-proof nature is good in 5 - 30% of range as shown in drawing 6 . The more desirable range 
is 10 - 27%. 

[0044] (3) Printing-proof sex test (surface roughness of a base material) 

Next, the surface roughness of a base material examined about the effect affect printing-proof nature. 
The test piece with which this trial was presented is the same as the test piece of an example explained 
by the above-mentioned printing-proof [ (1) ] sex test (comparison with this invention and the 
conventional example). However, the various test pieces with which the surface roughness of a base 
material differs were created by changing various surface roughness on the front face of a base material. 
A result is shown in drawing 7 . 

[0045] That to which 5 micrometers or more and a pitch P (distance of the summit and the summit) 
adjusted [ the amplitude H (height from the bottom of thread to the summit) ] the surface roughness on 
the front face of a base material before hard Cr plating to 20 micrometers or more is understood that 
printing-proof nature is good as shown in drawing 7 . 

[0046] In addition, in this invention, if non-conductive powder with a particle size of 0.5-10 
micrometers is mixed in 10 - 50 g/1 and plating liquid in order to be stabilized in a hard Cr plating layer 
and to make it generate a cavity, powder can carry out deposition to the crevice produced by etching, 
and it can prevent that Cr plating deposits in a crevice at a plating process, as non-conductive powder ~ 
aluminum 203, SiC, and Si3 N4 etc. ~ it can be used. 
[0047] 

[Effect of the Invention] As explained above, since the slide member of this invention can maintain 
printing-proof nature and abrasion resistance good even if it wears it out while in use, the degree of 
freedom which chooses the partner material which can attain reinforcement of a slide member and is 
combined with this slide member expands it. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] One operation gestalt of this invention is shown and dra>ying of longitudinal section in 
which (a) shows a cylinder liner, the enlarged drawing with which (b) looked at a part of hard Cr plating 
layer from the direction vertical to inner skin, and (c) are some expanded sectional views of inner skin. 
[Drawing 2] It is a mimetic diagram explaining the production process of the hard Cr plating layer 
formed in the above-mentioned cylinder liner, and (a) shows 1 cycle back of a hard Cr plating process -> 
etching process, and (b) shows the two-cycle back of this process. 

[Drawing 3] It is a mimetic diagram for making the front face of a base material into the concavo- 
convex side which has predetermined surface roughness to explain a good reason, and (a) shows the 
case where (b) is formed in the concavo-convex field which has the concavo-convex configuration with 
the detailed front face of a base material, when the front face of a base material is formed in the flat side. 

[Drawing 4] It is the explanatory view of a high planar pressure printing testing machine. 

[Drawing 5] It is the graph which shows the test result of the printing-proof nature of this invention and 

the conventional example. 

[Drawing 6] It is the graph which shows the test result of the printing-proof nature at the time of 
changing the rate of surface ratio of a cavity. 

[Drawing 7 ] (a) is a graph which shows the test result of the printing-proof nature at the time of 
changing the surface roughness of a base material, and the explanatory view in which (b) shows the 
amplitude of surface roughness, and (c) are the explanatory views showing the pitch of surface 
roughness. 

[Description of Notations] 

1 Cylinder Liner 

2 Hard Cr Plating Layer 

3 Concavo-convex Side 

4 Crevice 

5 Cavity 

10 Test Piece 

1 1 Stator 

12 Rota 

13 Partner Test Piece 

14 Lubrication Hole 
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^j:imimizmmLt:^-yxc rtb-y^tfi. mm 
mmmtitztb^znhiixh'^, m'^^jy^'s 

[0004} w«fiMffl=5:iaSSOJg|ig^tcU, 

[0 0 0 5] sac rib-,tnt. iSmJIlStZiSX y-?- 

i-^y^ju^^r:msufims^tzm/x\>'^n,<o (m 
v-yh^'tr :wmm^tx-i^WLLx\.^n>(7) (snx 

'fy^'-^T^x^ h>'fr:±a2ow+ISIW^rt,<o 

«)3ofc4^tt<:.*is. ^Lxmmmtzm^tiim 



tlX\^h, 
[0006] 

[0007] mm<^mimfbx 

mm^ma. mmwtimizmT^ imc r 
tfi^^mitLx\^hm)m^mti>;i txhh, 

[0008] 

mm»ifiim^tix\>^h!mmtzti\,^x . m^iffii 

s^izmi^xm&^ixx\'^i,zbimt-n>, 
[0009] msmmc rvyr^t^mmmizmi^ssi 
ffiSitJ? ( m/mmitmismiommiznt i ^ff)wm 
izmhs^mmim<^imi\>^o . ) »4, WM^tts 
tt;»j:t;qHa^<ojjSi]»><^ 5^3 o%xhh<'Hiimi l 

W^ffllil 0-2 0%T'ibS. 
[0010] fnaiSHC r»-5#®i:t?)^<0ig||iffi 
{4, JS«B5-30jum. e<»f-2 0~l pOiiin<;)8lffl 

m:fTfiiiz^m.LxmL^j:<^j:&. UtRfc. SHS 

<@<0;*: § § *s 5 ju m *i»ai 6 V >tt e y -f-CO* # $ 2 0 
«m*«Tft«i:, iM!W)->&lB*opftfl:t, 03 

(C, «l}S<':^O^$S;!)<3 0>umS:iffi;c.&k. fiU$ 

:^#$*fiOOA«m^j6Si.l.k, SiSffit^SPWtc03 

{&) tzmm-i>mm.ti<ox»tt<^\'\ &± 
[0011] ±Mi<^mmii. y •yn^:^yiisttc 

XStiSOjgL^TW >t>r,^i:W§ti>ZtizJ;i-:,X 
T . sac r too gitf)±fcMfcSSC rto-o § i&Jfrt 

ibr,^mmzsitit:m^mhzi:i^x^i,. 

[0012] *«RBOjg|i8Wtt±awJ: 3 



• 



[ 0 0 1 3 3 ^i3, mmmizftLxmj^^jmii^hMfz 
[0015103(a) iim<^mii"fmtzi&is.^ 

1 0 0 1 6 1 fttB<^««C rfeo ^iStX-j-^y^^I 

ti. ^mst^j:^, mmztx. sniacosgcrj^.-? 
scf-c v^^siuffl%iHi8S4 i^i. i^Siiiz\ms^izm/ 

a-att. b-bH. c-cUUfy&MfiZ^^KIiZ^nX. 

mizn\iii-mmmami!m^zfi^^<^*). mm 
m^m--&iizmx'^^\.\ 

10 0181 ifltJtUT. 03(b) li. ««<?)Sffi 

i:mm^j:m{:!xmi^ix\^immb mc nb 

o ^ Xg t X .y ^ y ^'XS * 3 Slii 0 jg L T -> 

(nnsamizi^'jxmsmzmx/xii'of^^ijanizm.L 

[00191 ««fSaM<8»0%l!giQiiii(C]@l£$^TV^& 




) 1«ia¥10-53881 



[0 0 201 -f-COJtit). «ffiiii«HtC^a-aS, b- 
bS. c-c4|<0fflig'^<J:a^Ly::it&(::fcV^Tt, 

tcfcv^-c^i^hts mmizntbthmsnii-'ry^iu^ 

[00211 

[i|Hfl<oiii6<7)}g»B] mwimmn-^mmThX. 

TiJO, y'J>'^^9'f'tl<0rtJaffifc«SCr4^)-5&JS 

•CtJ"), i<0n3flffl3±tC. iia«SC rft-o#12*< 
jejS«*l.TV^S. «®Cr«>-)S12tt, f<^HIk:« 

a«tCgt;fTV^S8Mffl<i:IHIg54 l-^LTi^S k i: t>t:. 

[00221 l5fBDaa®3t4ffiifl5-3 0Mm, t-yf- 
2 0->-10 0A«m<0«®a;5i^rUT>.^*ffiT'*»), M 

0~2 0%T-S)S. 

[00231 ac(c, ±iei^ 'J y^^^f 1 <ortJ5ffit;:t> 
tt&««C rl6-5i^il2<0JBjS:^r«K-PV^"CSlB|H-i. 
[00241 (1) IHCiffi<OJB« 

i^y y^^5 'f 1 ortjaffl<7)s«affi{±. mmazi. 

[00251 (2) ar)o&5!lH| 

^y^^xs) coaoiiU-weiox^ffoTt. 

[00 261 SBC r*o&«i6o&}S«j£, *5J:t;« 
ac r«)-5 ^iSkx yf-y^XStfS^ifefrSrTiatCS^ 

[0 0 271(l)i^>o&}8ai& 
CrOa 2 5 0g/l 

H, SO4 lg/1 
H, SiFg 5g/l 
0®@Crtf>o#XS 
SSiafffi 6 0A/dm« 

i^io^jsa 5 ox: 
tf>-5#^fg 104^ 

OXy-J-y/XS 

SSfl^S 5 0A/din> 



(4) 



WlfHFlO-53881 



ib'>tm^ 5 ox; 

1^ 60» 

[0028] JJJCO^r. 1S®C r*^-o#I&-X'y 

Hi, 

[0 0 2 91 SK. J8®Cr*-?&ie-X yf-y/X 

oiJi2B*^SiX6fe«>. SmSnc rib-y^ia 
2 A(=»asnA:IHISS4tt-®B<0«ac r«>-»Sl2 

4^0 t/jNS < «:-oTft%J<^«SC r «)o 2 AfcJS 
e^S. Z«i<^®®Cr>^-5#Jg2Bfctt. g*J<0« 

[00 30] WT^ SUcnb-s^xm-xyf-y/i 

[0031] ±EO*ftT. SBfC r«>-:.#IS-x.y 
i-y^^xmni-f^i'JV'i'irob. 0. 01mmS«<0 

tf>-5#«$$:t#i.:it**t'S;sor, eiitfo. 1 sm 
[0 0 3 21 (i)mm^m^^sik(^miimm 

[0033] (i)ifiy^- 

)ii5}<0;K-5;^CrtooSS:llfiUcit«fi>9l. 2. 3<0 
K8Utfc. *»'«<^>««Cr«>-5&Ji$'^rLTV^SIIIS 

Ml, 2, 3. 4ff)wm^imm.Lt:. mm<r>m 

>'U>^5-<tffi«»c( J IS FC3 00«^) 
ISMEaLK 8m/s 
^ 20kg 
10kg 

ifts 8 ox: 

[0041] (4)IC@^m 

HStcS^-r. 05lcS^$tLT».^SJ:3{c> ifclSWti2 0 



■Chi. 

[0034] (2)lf>'>*m 

(mm) -.immi. 2. 3ii?s®cr«>-D^ig- 

[0035] a«^>-?#jsajs 
t. 

^fcPit. «>os«ra3&«3i^ia. 

(3)X7^y^^xs 

[0036] (IIJIM) : MB*3|BflcO-||*8gg«Titt 
Ojumt'J)!.. 

[0037] (3)Stlte^ 

[00381 @4(Ci»«{§ft$1±ISit(=i£ffit:^^(0 

mi 0«, ;^r-^' 1 l{cJ:>)«^$iXs JMEUac 
J: Om^fiPf a-:? 1 2micWimt>fii. - 
■n. ffi^SBtt/iSffi^lSiin-l 3<±, Q-:?l 2tJ:') 

10 0 3 91 icoJ: 0 ^rSSSCfcV^T, Xr-^- 1 1 

Ltdfih. «#aSiM-l 3S:IlW£$-a-«.. -©^ISftfc 
SCiifrl Ofcf^ffl$^S?^$-Slt«tcigfin$-fr, gilt 

1 0 tfi^isiyt 1 3 fc^i&cj: o»ife-r& h^u? 

^Y)Vi;:A-9XMU ^im^z^^^i. m{i 

% mdm&-ti t h ;p^*«^ffi[tc±»-r 5 . Lf^*<-5 

T . hii'^ *«Baifc:±#-r & i: t <0S5iW- 1 0 
[00401 ISgilSfefH±<R^ "3 Tftl.. 



[00421 (2)i»«e$ft$ttttK(S»ioiii»H: 

w&crii>'>tm<nnmzm-fi?^mwmt 
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-r. 

[0043] meiCTjutixx^'^hXoiz. ^sncnb-^ 

10044) (3)i}M#ft&ttliSI)i(iJ«<0«iBffl 

$) 

1004 5J 07fc:^$itTI»^*J:3lC. gfiCrfto 

[0 04 61 ^rfc, *»BfltiJV>T. «aCri6^#Ji 
tSPS-S^LT^^S-lirSitJ^t, flSO. 5-10 
um<r>im%mm 1 0~5 0 g/ U 

tt■5^XSTI!3^»t:Cri6->&*^«f^^JLTLi^C: 
t i&Ki-t «. C h I. . ^Nf!Stt©*i: LX\i., m 
tMAlt O3 . SiC. Sia N« mil^-fh^b 

[0047] 




> «fi8¥.l 0-5 3881 



[HMOffi*5:^B3] 

[01] WJc^HSfiJBffi?:^ LXa 0 , ( a ) tii/ 
•J -^S-STfttflffffiH. ( b ) tiJgSC rtoo § 
®O-a55rtjgiBtSit^:^(6l*»'c>m3tifefc0. (c) 

[02] ±^Ji>'V>i^y^i-l>zm^i>^Crtt)'»^. 
[03 ] «tr<^iii^m%o^iEill$ ^WLTv^&Gaa 

( a ) \im<^mifi^imizmis.^ixx^^h^. 

( b ) mn<r^ifimsm€mt.^'^Lx\^hmx 

[04 ] wa^^mwmfnwmxhh. 

[07 ] ( a ) {ie«<r)^isffl$ ^%u;i'^'^mm.% 
twmx'hh. 

1 yy>-:?'5'f-^ 

2 ®flCr*>-5&Ji 

3 cnfl® 

4 EgSB 

5 Si^ 

10 litKfr 

11 XT—Sf 

12 n-^' 

13 ffl^liSiiM- 

14 am 



(6) 



ItRFFl 0-5 3881 
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